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2 1844 Liouville ([Schm3] 114 1A)
$\alpha$ Roth $\alpha$
2 3
Roth ([Schm3] [Schm4] [Sil])
( best possible 2 ( Liouville






$f(X)=a_{0}(X-\xi_{1})\cdots(X-\xi_{t})\in \mathrm{C}[X]$ $f(X)$ Mahler
Measure
$M(f)=|a_{0}| \prod_{i=1}^{t}\max(1, |\xi_{i}|)$
$f\in \mathrm{Z}[X]$ primitive $\mathrm{g}\mathrm{c}\mathrm{d}1$ leading
coefficient $>0$
$\mathrm{Q}$ $\xi$ Mahler Measure $\xi$ $\mathrm{Z}$
$f\in \mathrm{Z}[X]$ prim $\mathrm{i}\mathrm{v}\mathrm{e}_{\text{ }}$ $\mathrm{Z}$ $f\in \mathrm{Z}[X]$ $f(\xi)=0$
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$M(\xi)=M(f)$
$\mathrm{Q}$ $t$ $\xi$ logarithmic absolute hieight
$h(\xi)$
$h( \xi)=\frac{1}{t}\log M(\xi)$
( [B] lemma 11)













(1) W. J. Leveque ( 1955 (
W. $\mathrm{M}$ .
Sch $\mathrm{d}\mathrm{t}$ ([Schm3] 153 1F) $\mathrm{H}.\mathrm{P}$ . Sc ckewei
([Schll][Sch12] [Schm4] 177
1D)
( (3) Absolute Subspace Theorem
Evertse Schlickewei (
[$\mathrm{E}$-Sch12] [ $\mathrm{E}$-Schll] Corollary 6)
2. Wirsing System
(2)
$t$ $\kappa>0$ $\alpha$ $\mathrm{Q}$ $t$ $\xi$
(A) $|\alpha-\xi|<M(\xi)^{-\kappa}$
(A) 1971 E. Wirsing
$\kappa>2t$ (A) $\xi$ (Roth ) $[\mathrm{W}]_{\text{ }}1970$
Schmidt $\kappa>t+1$ (A)
[Schml] Sch $\mathrm{d}\mathrm{t}$
$\kappa>t+1$ $t=1$ 2 Roth
1[E3]
$\epsilon>0$ $\kappa=t+1-\epsilon$ (A)
$\alpha$ ( Evertse [Schm3] 278
10 ) $\kappa=t+1$ Roth $C$
1 ([Schm3] 6 $2\mathrm{F}$ $C= \frac{1}{\sqrt{5}}$




$C$ $\alpha_{\text{ }}\epsilon_{\text{ }}t$
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$| \alpha-\xi|<\frac{C}{M(\xi)^{t+1-\epsilon}}$
$\mathrm{Q}$ $t$ $\xi$ $t=1$
$t=2$ Wirsing 1961




$I$ $\{1, \ldots, t\}$ $\gamma_{i}(i\in I)$
$\varphi_{i}(i\in I)$
(W) $|\gamma_{i}-\xi^{(i)}|<M(\xi)^{-\varphi:}$ $(i\in I)$
$\mathrm{Q}$ $t$ $\xi$
(W) [W] Wirsing System
Wirsing [W] $\gamma_{i}(i\in I)$
$. \cdot\sum_{\in I}\varphi_{i}>2t\cdot\sum_{k=1}^{\# I}\frac{1}{2k-1}$













(A) $\kappa$ $\Sigma_{i\in I}\varphi_{i}$
3. Resultant Inequality
Resultant Inequality (R) o
2 $f,$ $g\in \mathrm{Z}[X]$ $f$ $r_{\text{ }}g$ $t$
$f=a_{0}X^{r}+a_{1}X^{r-1}+\cdots+a_{r}$ $(a_{0}\neq 0)_{\text{ }}g=b_{0}X^{t}+\cdots+b_{t}$ $(b_{0}\neq 0)$
$f,$ $g$ Resultant $r+t$
$a_{0}$ $a_{1}$ $a_{r}$... $\cdot$ ..
$a_{0}$ $a_{1}$ $a_{r}$
$R(f,$ $g)=$ $b_{0}$ $b_{1}$ $b_{t}$... $\cdot$ ..... ...
$b_{0}$ $b_{1}$ $b_{t}$




$R(f, g)=a_{0}^{t}b_{0}^{r} \prod\prod(\alpha_{i}-\xi_{j})$ .
$i=1j=1$
$|R(f,g)|\leq 2^{rt}M(f)^{t}M(g)^{r}$ $f,$ $g$
$|R(f, g)|\geq 1$






$g$ ) $r<\kappa$ (R)




$I$ $\{1, \ldots, t\}$ $\gamma_{i}(i\in I)$
$\varphi_{i}(i\in I)$ $\sum_{\in I}.\varphi_{i}>2t$
(W) $|\gamma_{i}-\xi^{(i)}|<M(\xi)^{-\varphi:}$ $(i\in I)$
$\mathrm{Q}$ $t$ $\xi$
Wirsing System Resultant Inequality
2
$f\in \mathrm{Z}[X]$ $r$ $>0$ 2
(i) $\kappa>\kappa_{0}$ (R) $t$ primitive $g\in \mathrm{Z}[X]$
(ii) $I$ $\{1, \ldots,t\}$ $\gamma_{i}(i\in I)$ $f\in$
$\mathrm{Z}[X]$ ( ) $\varphi_{i}(i\in I)$
$\Sigma_{\in I}.\varphi:>$
(W) $t$ $\xi$
(i) (ii) (ii) (i) Wirsing
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1 $\kappa_{0}\geq 2t$ (R)(W)
(i) $t$ primitive $g\in \mathrm{Z}[X]$
$\kappa_{0}\geq 2t$ (R)
Evertse $\kappa_{0}\geq 2t$ (W)
( )
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